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Chapter 11 Lipids, iipoproteina, and membranes 



Table Structures of some gangliosidest 
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t Gtc = o-glucoie- Gal = D-$alactoee. CalNAc = N-aeetyl-Orgalactosamina. 
NANA = .V-ac&tyhlBuramie acid (sialic acid). In this nomenclature of gan- 
gliosfdes. devised by L. Sveruierholin. the subscript letters indicate tJtie num- 
ber of sialic acid groups [M = monosialo, D= disiaio. and T - trtsialo). The 
numeral irt th* subscript is 5 — n. where n is the number af nautfal sugar 
residues. Th<3 sialic 9dd casidutfs arc in color. 



accumulates in the brain in Tay-Sachs disease, due to genetic 
lack of the enzyme required for its degradation (page 67B). 
Several other genetic deficiency diseases result in abnormal 
accumulation of different glycosphingolipids (page 678). 

Waxes 

Waxes are water-Insoluble, solid, esters of higher fatty acids 
with long-chain monohydroxylic fatty alcohols or with 
sterols (see below). They axe soft and pliable when warm but 
hard when cold. Waxes are found as protective coatings on 
skin, fur, and feathers, an leaves and fruits af higher plants, 
and on the exoskeleton of many insects. The major com- 
ponents of beeswax are palmitic acid esters of long-chain 
fatty alcohols with 26 to 34 carbon atoms.' Lanolin, or wool 
fat. is a mixture of fatty acid esters of the sterols lanosterol 
and agnosterol (see beiow). 

Simple (Nonsaponifiabte) Lipids 

The lipids discussed up to this point contain fatty acids as 
building blocks, which can be released on alkaline hydrol- 
ysis. The simple lipids contain no fatty acids. They occur, in _ 
smaller amounts in cells and tissues than the complejt lipids, 
but they include many substances having ^profqiBct biblpgi^ 
cai activity- vitamins, hormones, and other nighty special- 
ized fat-soluble biomolecules- 
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Paraffin 



1. Nonproprietary Names 
BP: Hard paraffin 
USPNF: Paraffin 

1 Synonyms 

905 (mineral hydrocarbons); hard wax; paraffmum durum; 
parafiinum solidum; paraffin wax. 
See also Scctioo 1 7. 

3. Chemical Name and CAS Registry Number 
Paraffin [8002-74-2] 

4. Empirical Formula Molecular Weight 

Paraffin is a purified mixture of solid saturated hydrocarbons 
having the general formula C,H M + t, and is obtained from 
petroleum or shatc oil. 

5. Structural Formula 
See Section 4. 

6. Functional Category 
Ointment base; stiffening agent. 

7. Applications in Pharmaceutical Formulation or 
Technology 

Paraffin is mainly used In topical pharmaceutical formulations 
as a component of creams and ointment*. In ointments* it may 
be used to increase the melting point of a formulation or to 
add stiffness. Paraffin is additionally used as a coating agent 
for capsules and tablets and i$ used in some food applications. 

8. Description 

Paraffin is an odorless and tasteless, translucent colorless or 
white solid. It feels slightly greasy to the touch and may show a 
brittle fracture. Microscopically, it is a (nocture of bundles of 
roicrocryStals. Paraffin bums with a luminous, sooty flame. 
When melted, paraffin is essentially free from fluorescence m 
daylight; a slight odor may be apparent. 



9. Pharmacopeia! Specifications 
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10, Typical Properties 

Density: 5; 0.84-0.89 g/cm 5 at 20*C 

Melting point', various grades with different specified melting 
ranges are commercially available. 

SQiubfltiy. soluble in chloroform, ether, volatile oils and most 
warm fixed oils: slightly soluble in ethanol; practically 



insoluble in acetone, ctfcanol (9S%) and water. Paraffin can 
be nuxed with most waxes if melted and cooled. 

11. Stability and Storage Conditions 

Paraffin is stable, although repeated melting and congealing 
may alter its physical properties. Paraffin should be stored at a 
temperature not exceeding 40*C in well-closed container. 

12. Incompatibilities 



13, Me mod of Manufacture 

Paraffin is miflwactured by the distillation of crude petroleum 
or shale ou\ followed by purification by acid treatment and 
nitration. Paraffins with difTereut properties may be produced 
by controlling the distillation and subsequent congealing 
conditions. 

Synthetic paraffin, synthesized from carbon monoxide and 
hydrogen is also available* j« Section 18. 

14, Safety 

paraffin is generally regarded as an essentially nontoxic and 
nonirritant material when used in topical ointments and as a 
coating agent for tablets and capsules. However, granuloma- 
iQui reactions (paraffinomas) may occur following injection of 
paraffin into tissue Tor cosmetic purposes or to relieve pam/ 
$t* aba Mineral Oil for further information. 

15, Handling Precautions 

Observe normal precautions appropriate to the circumstances 
and quantity of material handled. In the UK, the recom- 
mended occupational exposure limits for paraffin wax fames 
are 2 mgltt)* long-term (3-hour TV/A) aod 6 ms/m' short- 
term.< 4 > 

lo\ Regulatory Status 

Accepted in the UK for use in certain food applications. 
Included in the FDA Inactive Ingredients Guide (oral capsules 
and tablets, topical emulsions, and ointments). Included in 
nonpareaterai medicines licensed in the UK.. 

17. Pharmacopeias 

Aust, Br t Chin, Egypt, Fr, Ger, Hung, Ind, It, Jpn, Mcx, N«h. 
Nerd and USPNF. Also in BP Vet. 

Note that the title pacaffinum solidum, in certain pharmaco- 
peias (Span, Swiss and Yug) refers to ceresin. 

18. Related Substances 

Ceresin; Ughi Mineral Oil; Microcrystalline Wm; Mineral Oil; 
Petrolatum; synthetic paraffin. 

Ceresin 

Comment?. Set Microcrystalline Wa*. 

Synthetic ptnfTln 
Molecular wei?hr. 400*1400 
Pharmawpctosr. USPNF. 

Appearance, a hard, odorless, white wax consisting of a 
mixture of mostly long-chain, unbranChed, saturated hydro- 
carbons along with a small amount of branched hydrocarbons. 
Comment* the USPNF (Suppl 5) states that synthetic paraffin 
is synthesized by the Pischer-Tropsch process from carbon 
monoxide and hydrogen, which are cataiytkaUy converted to a 
mixture of paraffin hydrocarbons. The lower molecular weight 
fractions are removed by distillation and the residue is 



32S Paraffin 



hydfO«nat«J and further treated by percolation i through 

*c*va?ed charcoal. This.mhturt may be 

cofflooncnis by a solvent separation method. Synthet c 

paX may <L*ii »t mo« than 0-005% ,f a stable 

antioxidant. 

J9. Comments 

The more highly purified «ues «e used in 
paraffin in many application* b«aw« of thar spMfta y 
controlled physical properties such as, hardness, malleability 
and melting range. 

20. Specific References 

L. Crwbte *B, K*»fmftrt HD. Self-inflicted oleogranuloma ofbrMit- 
Br Med J 1967; 3: S*0*«4l. 



Q f the facet a diagnostic and 
* ~tCrobL. OM Sur, .974; 3S: WW*; ■ • 
3 gJTmC. Ja*«m ™- Oleo^milon* rf the produced 

by L*onit oiounent. Br Med J I977; 2: W7-W8, 
4. SSEU Safety Ewcuiive. EH40/9* occapaiioittl **p«u re 

Hmiu 19W- London: HMSO, 1 993. 



21. General References 



22. Authors 
USA; ZT Chowhan. 
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9, Phannacopei*! Spedficatfoiis 



Anionic Emulsifying 
Wax 



1. Nonproprietary Names 
BP: Emulsifying wax 

2. Synonyms 

Collone HV; Crodex A; Cyclone"' Wax; LtmnU* wax SX BP'. 
Potawax. 

3. Chemical Name and CAS Registry Number 
Anionic emulsifying wax [8014-38-3] 

4. Empirical Formula Molecular Weight 

Anionic emulsifying wu contains catostearyl alcohol, purified 
water, and either sodium lauryl sulfate or a sodium salt of a 
similar higher primary aliphatic alcohol S* also Sections 13 
and 19. 

5. Structural Formula 
See Section 4. 

6. Functional Categories 
Emulsifying agent; stiffening agent. 

7. Applications in Pharmaceutical Formulation or 
Technology 

Anionic emulsifying wax is used in cosmetics and topical 
pharmaceutical formulations primarily as in emulsifying 
agent. The wax is added to fatty or paraffin bases lO facilitate 
the production of oil-in-water emulsions which are nongreaiy. 
In concentration* of about 2V», emulsions arc pourable; stiffer 
emulsions, e.g. aqueous cream BP may contain up to 10 A of 
anionic emulsifying wax. 

Crearas should be adequately preserved and can usually be 
sterilized by autoclaving. A better quality emulsion is 
produced by incorporating some alUli into the aqueous 
phase although care should be taken not to use an excess. 
Anionic emulsifying wax (3-30%) may also be mixed with soft 
and liquid paraffins to prepare anhydrous ointment bases such 
as emulsifying ointment BP. A preparation of 80% anionic 
emulsifying wax in white soft paraffin has been used « a soap 
substitute in the treatment of eczema. 

In addition, anionic emulsifying wax (10%) has been added to 
theobroma oil to produce a suppository base with a melting 
point of 34*C 

8- Description 

An almost white, or pale yellow colored, waxy solid or flakes 
which when warmed become plastic before melting. Anionic 
emulsifying wax has a faint characteristic odor and a bland 
taste. 
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BP 19*3 



Identification 

Acidity 

AHufioicy 

Alcohols 

Iodine value 

Saponification value 

Sodium *lkyl sulTates 

Unsapoaifiabic rnattc* 
Water 



< 3.0 
5,10 

> S.7% 

> S6.0V, 
* 4.0% 



10. Typica! Properties 
Density, 0.97 g/cm* 
flash poinr. > 10<TC 

^/SyTsoluble in chloroform, ethanol (95%), ether and on 
warming in Tixed oils and mineral oil; practically insoluble » 
water, forming an emulsion. 

11. Stability and Storage Conditions 

Solid anionic emulsifying wax is chemically stable and should 
be stored in a weiUlosed container in a cool, dry, place. 

12. Incompatibilities 

Incompatibilities Of anionic emulsifying wax are essentially 
those of sodium alley! sulfates and include: canonic com- 
pounds (quaternary ammonium compounds, acrtnavine, 
ephedrme hydrochloride, antihistamine* and other nitrogen- 
ous compounds); salts of polyvalent metals (aluminum, one, 
tin and lead); and ihioglycoilates. Anionic emulsifying wax js 
compatible with most acids above pH 2-5. It is also compatible 
with alkalis and hard water. 

Iron vessels should not be used when heating anionic 
emulsifying wax; stainless steel containers are satisfactory. 

13. Method of. Manufacture 

Anionic emulsifying wax is prepared by mating eetostearyl 
alcohol and heating to about 9S"C Sodium tauryi sulfate, or 
seme other suitable anionic surfactant, and purified water j* 
then added. The mixture is "heated to 115'C and while this 
temperature is maintained the mixture is vigorously stirred 
until any frothing ceas**. The wax is then rapidly cooled. 
The BP 1993 specifies that the formula of anionic emulsifying 

wax is: 

Cetostearyl alcohol 90 g 
Sodium' lauryl sulfate 10 g 
Purified water 4 mL 

14. Safety 

Anionic emulsifying wax is used primarily in topical 
pharmaceutical formulations and is seats-ally regarded as a 
nontoxic and nonirritant material. Hower, sodium lauryl 
sulfate, a constituent of anionic emulsifying wax, « known to 
be irritant to the skin at high concentrations; sodium cetyt 
sulfate is claimed to be less irritating. 
Emulsifying ointment BP, which contains anionic emulsifying 
wax, has been found to have major sunscreen activity in 
clinically sormal skin and should therefore not be used before 
phototherapy procedures,* 11 



.miotic Emubifyint S5J 



j5. Hapdlinft Precautitms ^ niM ~ 
O bscr ve normal precaution appropriate to ^ area* 
SST-indiy rf nuuertal tondtad. Eye protection is ctcom- 
joended. 

16. Regulatory Status 

lauded ta aonpacwweral medicines licensed m the UK. 

17. Pharmacopeias 

^rt, eeioKearyl alcohol and 1 P>rt sodium atosiaryl sulfate, 
lg. Related Substances 

Cet«<e«yl afatoh Nooionie Emulsifying Wax; Sod-um 

!^bf emulsifying »u« u» commercially available 
JhXStita aSSi Uum dfcyl a«d may not 

„«7on?dal compendial ^nations. 5* S-uon 19. 

19, Comments 
the UK and US; 



US 



Anionic 
Oitonic 



EauUifyin* wax 
Cetrimidc eojuiiifying *** 



Bmuijifytas *** 



*» h* similar physic P^^^^^Tf 
of surfactant u«d Which, m tunu ^ if yTn g w« 
compatibilities, ennitofyinft wax BP ™^J^|Jziti ve iy 
i?SnF emuia anionic and ooaionic surfacuotJ respectively 

20. Specific References „, .-violet 
, c«NII. O. Emottien^ ^ and, «d nW** 

21. General References 

volume «. Oxford: Blic*-*" ScfcatifK PuMiauow. I9M. 



22. Authors 
UK; AJ WinfKtd. 
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Carnauba Wax 



1. Nonproprietary Names 
9P: Carnauba wax 
Ph£un Cera carnauba 
USPNF; Carnauba wax 

2. Synonyms 

903; brazil wax; cararida wa *- 

1 Chemical Name and CAS Registry Number 

Carnauba wax [8015-86-91 

4. Empirical Formula Molecular Weight 
Carnauba wax consist* primarily of a complex ™ tu « 01 

Of acids and hydroxy*** Also present ar a*d*. 
«^lyhydrtc »lcohck hydrocarbon reamou* matter aod 
water, 

5. Structural Formula 
5>* Section 4. 

6*. Functional Category 
Coating agent. 

7. Applications in Pharmaceutical Formulation or 
Technology 

Carnauba wax « widely ««* in emetics. rcrtain foo<i5 and 
pharmaceutical formulations. 

Carnauba wax is the hardest and highest mcltmg of the waxes 
commonly used in pharmaceutical formulations ji-jd ■ 1 
primarily » a 10% w/v aqueous emubiOA to ^ ^ 
coated tablets. Aqueous emulsions may be prepared by mix-ng 
"mTuba wax with an diamine compound 
Tte «rnauba w »»!.. pndro ublels of *00 gutter 
without rubbing. Carnauba wax may also be used in powder 
form to polish sugar-coated tablets. „, tu ;.i, 
Carnaubkwax (10-50% •/*) has also been used alone or with 
stearyl alcohol to produce sustained release solid dosage 
fbrmulations. LM1 

8. Description 

Camauba wax occurs as a light brown to pale yellow colored 
pooler. (lakes, or irregular lump, of * ^.^ B T 
possesses a characteristic bland odor and prac ncally no***; 
U iTftS from rancidity. Commercially, various typ« and 
grades are av»U»bl«- 

9. FnarroacopeUI Specifications ^ 



Te* 



rufior 1989 XVII 



Identic tion 
Appearand of lolutioo 
Melting range 
Residue on' tpiiiion 
Tout ub 
Heavy mctzis 
Acid v»iue 
Saponification value 



+ 
+. 

S 0.25% 

2-7 
78.95 



«t-«6*C 
* 0.25% 

< 0.O04V. 

2-7 



10. Typical Properties 

Refractive index n 0 _^V_ ororm an d warm toluene; 

in water, , 
5^|i^^0.«<W.«9rt 25 C 

Unsaponifled main* 50-55 /. 

11. Stability and Storage Conditions 

Ca-auba wax is stable and should be stored m a «ilWo*d 
container, in a cool, dry, place. 

12. Incompatibilities 

13. Method of Manufacture 

Carnauba wax is obtained from the leaf buds and leaves of 
water- 

14. Safety , , . . 

' Camauba m is widely used in oral pharmaceutical formula. 
InTclcuk and irtain food P^^t S ,nd ;S genera y 
re5a rd e d as an essentially nontoxic and nomrntant material.. 

15. Handling Precautions 

Observe normal precautions appropriate to the circumstances 
and quantity of material handled. 

16. Regulatory Statu* 

graS listed Accepted for use m certain foods in the uis» 
fnc^ld inlhe FDA Inactive Ingredients Guide (en! capsules 
and tablets, also topical preparations), included in nonpar- 
enteral medicines licensed in the UK, 

17. Pharmacopeias 

Br. Eur. Fr, Oer, Jpn, Neth, Swiss and USPNF, 

18. Related Substances 



19. Comments 

In cosmetics, camauba w« is mainly used to increase the 
stiffness of formulations, e.g. lipsticks and mascaras. 

20. Specific References 

l Wiseman EH. Fcderid NJ. Development of * smined-cdeaie 
' inpiria tablet I Pharm Sci 196* 51: IflS-ISW. , 
1 Fraud CM. Srivtstava CP- Study of scr« gained please 

J. D»v* SQ Chakrabatti T, Sriva*av« GP Sustained icku* ubta 
formulation of diphenhyd™** hydrochloride (Bc«*yl) - P»« 
II. Indian J Pbwn 1974; 36: 94-96. - _ «ki 6t 

4. Kumar K. Chakrabarti T, Sriv-suv. OP. S^ned I „*» , «bta 
romulaUoo of d«thyl«rbama2ine etusto (HctiaatiV Indian J 
pharm 1975; 37: 37-59. 

21. General References 

Briquet F. Bro^rd C. Ser J. DccWne D. ^ * • **«™^ 
Max fcnmilauon containing ipherical micro B nn U l« product 
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by extnrtioa-ipJwniniwion [in Fundi]. STP Pt»rr«» 1986; 3s 986- 22- Anthon 

9 9a USA: NH KobayashiL 



Index 6SI 



Vaselinura (Uvum. 331 
Vacate. S* 

•«.««.«• 

tftneM C A > ! 7S m 
vinflff/, 610, 6^5.61* 

l.V\ayl-2-py^^ lP P° 

Altaic »a<3. i u 
Bento<u«- 24 

CotloWal riicoB dw^ 42 
Gelatin, 19° 

MaKodwmn, 289 

Polyvinyl .IcohoL 1" 
Povidone. 392 
Pforvlc^c carbonate, 

Sodium iljipate. *JJ 
Sodium sureKily^"'*" 

SucrOiC 5°° ^ 
Tragacanth. 53* 
Xanthm (uffl, 562 

Vttamitl C. 1 5 

Vitamin C pllmttate. 19 

Vitamin C sodium, W 

Vitamin E. 

^rec«* 602. 

Vtrtlicheritc, 62 



foruijKti?''- 5 ??, 
For inigstiott. 5« 

Water MfttMrs, 

Caranda, 5 52 
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White mineral oil, i\ 
White octfolanim. 3^ 
White pciretew-jeRy- 331 
White shellac, 423 
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Zinc oitidt, 
Zincpatrniui069 

2nc sterna 569 
Zind stearas, 569 
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Macrocrystalline Wax 



L Nonproprietary Names 
USPNF: MicrocrystaHine wax 

2. Synonyms petroleum wax (micro- 
Amorphous was; petroleum «re«o, 
crystalline), 

3. Cliemicnl Name and CAS Regis^ N"** 
Microcryslallinc wax (6J231-M-TI 

4. Empirical Formula MotoilK Weight 

cyclic hydrocarbons are also present. 

5. Structural Formula 
Sa Section 1. 

6. Functional Category 
Coatinj agent: stiffening agent. 

7. Applications in Pharmaceutical Formulation or 

molten, thereby .acreasin? the consistency 01 

ointments when incorporated. uje 

products 

usually white or yellow-colored- 



10, typical Properties 

Add value- l-O ,i 

Refractive mder. n 0 " 

flU**- Scdw HPE Data, 
rtstfOJ/V (dynamic): 
10-30 «F*i 00-30 cP) al 100 C 



9. JPWtPflcopml Specifications 



T«< 



uspnfxvti 



C*lOT 

Mating r»n«« 

MltaUnity 

Residue on ipiition 

Organic adds 

Fixed oils, fats, and ro*in 



54-l0rC 
MOO 

£ 0.1% 



Solubility 
Ethanol (95%) * 
Ethaaol (?5%) ** 37 * c 
Heiane it 23*C 
Hexanc it 
Prcpylen* glycol at 



SOL-* 

SOU 
SOL-* 
SOL4 



10 
10 
]0 
10 
10 



0.003 mg/rpL 
0,003 fP&'mL 
0.053 m^/rnL 

0.001 me/mL 



Supplier. International Ww Refaing Co. 
U. Stability and Storage Coitions 

closed container in a cool dry, place. 
12. Incompatibilities 



tf. Method of Manufacture 

sacaraissassaasa; 

de-oiling- 

J^iSininc is ™ hi ^ ^ 
formulations but is also used m ^ ora PJ™« ^ , 
generally regarded zs a nontoxic and aommttUng mater.*. 



Sot--— 

mended. 

(or*l capsul« and ^P"* 1 preparation*)- icau 
enteral medicines licensed m the UK- 

17* Pharmacopeias 
Swiss sod USPNF. 

IS. Related Substances 

Ores in: Paraffin. 

Ccr«£ta v 

Pharmacopeias Swis and Yug. . , rf> _ ir K 0rL3 obtained 
paraffin. 



Microcrystaitine Wax SS5 



19. Comments 



21- General Reffert«*s 



20, Specific References 



27- Authors 
USA: LD Bighley. 
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Nonionic Emulsifying 
Wax 



1. Nonproprietary Name 

BP: Cetomacrogol emulsifying wax 

USPNF'. Emulsifying wat 

2- Synonyms 

Coibne Nl; Crodex tf; RitaM\ T-Wax. 

3. Chemical Name and CAS Registry Number 
Nonionic emulsifying ww [977069-99-0] 

4. Empirical Formula Molecular Weight 

The USPNF XVII describes nonionic emulsifying wax as 
emulsifying w M( prepared from cetostearyl alcohol «d 
containing a polyo ^ethylene dermic of a fatty *«d «t« 
of sorbin. However, the BP ^"^A Soared 

emulsifying wax a* cetcmacrogol ™ uto ft!* ^ JXa^d 
from cetoslearyl alcohol M d cetomacrOgol tOOO The UK and 
US materials may therefore be constitutionally different- See 
also Section 19- 

5. Structural Formula 

See Section 4. - . 

6. Functional Category 
Emulsifying agent; stiffening agenL 

7. Applications in Pharmaceutical Formulation or 
Technology 

Nonionic emulsifying wax is used as an emulsifying agent m 
the production Of oH-in-waier emulsions which arc 
by moderate concentrations of electrolyte* and stable over 
a wide pH range. The concentration of wax used 
conafeuncy of a product due to its 'self-bodyiag -ebon , at 
concentrations up to about 5% a product is P*™*- 
Congcntmuon, of about 1 5% of nonion* emuIsdV nj wax are 
commonly used in creamy but concentration* as high u t 25 ifi 
maybe employed, e.g. in chlorhe*idine cr«*m 9P- Nonion c 

rfpolyWfcnt " d medicaments based on 

compo^. Crwm* are susceptible to microbial spoilage and 
should be adequately preserved. ^j*,™* 
Nonionic emulsifying wax is also iwed m wnaqueou, mntment 
bases, such as cetomacrogol emulsifying ointment BP and m 
barrier creams. 

8. Description 

Nonionic emulsifying wax is a white or 0 ff-whi« c °^^ 
ToUd or flake, which melt when h<*ied to give a ftaoa 
colorless liquid. Nonionic emulsifying w*x has a font odor 
characteristic of cetostearyl alcohol. 



9, Pharmacopeia * Specifications 
— ■ wlm 



USPNF XVII 



Identification 
Mating range 
Solidifying point 
pH (3% dwpersi**) 
Altaliflity 
Add value 
Hydroiyl value 
todine vahie 

Refractive index Cat 60*O 
Saponification vah>c 



50*54*C 
5.5-7,0 



+ 

17S-192 



118-192 

1.435-1.43* — 
* 2.0 $ H-° 



10. Typical Properties 
Density. 0.94 g/ba 1 

S^MtT^Y soluble in aerosol propellants. ^ioroform 
STSd h^carbon,; soluble in cthanol (95%); insoluble 
in water (forms emulsions), 

II* Stability and Storage Conditions 

Nonionic amulafyfa* wax isttable and should be stored in a 

well-closed container in a cool, dry, place. 

IX Incompatibilities 

Nonionic emulsifying wax is incompaUble with ^mn, pfartol 
and phenolic material rrsorcmol and beniocame. It may 
reduce the antibacterial efficacy of quaternary amrnon.um 
compounds. 

13* Method of Manufacture 

The BP 1993 specific that cetomacrogol^ emulsifying wax 
(nonionic emulsifying w«) may be prepared by melt"* and 
mixing together 80 g of cetostearyl alcohol and 20 g of 
cetomacrogol 1000. Th* mixture is the* mrred until cold. 
The USPNF XYII formula foe nonionic emulsifying w « a 
mixture of unstated proportions of cetostearyl afcohoj _ and a 
polyoxyethylene derivative of i Tatty aad ester of sorbin. 

14. Safety , 
Nonionic emulsifying wax is used in cosmetics ^ 
pharmaceutical formulations and i* generally regarded as a 
nontoxic and nooirriunt material. 

15- Handling PrecantioBs 

Observe normal precautions appropriate to the 

and quantity of material bandied. Eye protection >s recom 

mended. 

16. Regulatory Status , 
Included in the FDA Inactive Ingredients Guide (topical 
aerosols, emulsion*, lotions and ointments). Included in 
uonparemeraj medicines licensed in the UK. 

17- Pharmacopeias 

Br and USPNF. Also in BP Vet. 

IB. Related Substances 

Anionic Emulsifying Wax: eationic emulsifying wa* ^ w * 
tearyl Alcohol; Poiyoxyethyleae Alkyl Ethetr 
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U should be noted thai there are many 

Lulsifytng *axcs composed of difftrent nomonic surltaw 

and fatty alcohols. 

Citionfe emulsifying wax 

Synonym* cetrimide emulsifying wax; CVedW oreDar<d 
teAc£ o/ -W^*^ ««imide emulsifying wW is PjJP*»J 
£S to nonionic ****** «~ 90 * ° f 

cctostearyl alconoi and 10 g of ecmmide. 

SL™* Picnic emulsifying ^L^^JSoi 
particular value in awineuc and pharmacy 

when caticnic characteristic* are ^ 

creams. Cetrimide may cause trntatiOft to the cye t 
Ceirimide. 

19. Comments 

.The nomenclature for .muling wax h.^?^^ 
arc thf« groups of emulsifying *ax« with different titles in 
the UK and US: 



US 



Nonionic Cctomacrogfli emulsifying *** » 
Anionic Emulsifying was 
Caiianic Cttrimide groulatfying 



Emulsifying wax 



Each -ax has similar phy^l proper^ but vanes » .the type 
of surfactant u*d which, in turn, afFecti tte « 
USPNF contain anionic and noniomc surfactants respectively 
and Trc therefore not interchangeable in formulauor*. 

20. Specific References 

21. General References 

Bolero CM. Proper** of fr«y ^^^^f^^t 
emuUifyiai w«ala: Florence AT. cdUor. « 
"u^erical fonnubiiom critical rrporu on »PP"£f^£ 

Had^raft JW. The emulsifying , rap erii» of ^^JTSSS 
of ceitHtary! alcohol. J Phaon Pharmacol 195*: 6: *t6-«9. 

22. Authors 

UK: M Wiafield- 
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L Nonproprietary Names 
BP; White beeswax 
phEur- C«ra alba 
USPNF: White wax 

2. Synonyms 
Bleached wax; E901. 

3, Chemical Name and CAS R^try Number 
White beeswax (8012-89-31 

4 Empirical Formula Molecular Weight 
tKL is *M for* of natural bee^ 

set Section » 3. ^ f va(iou5 „ ler s of 

Beeswax consists ^^X^g^evai oumber carbott 
straight ■ ^ h ^„'^S?tfni«ht cbai* which 
chains from Cm-C* estenliM wn -uthj^ together 

wu alcohols >«d stearic ester* of fatty aads, 

5. Structural formula 
5« Section 4. 

Functional Category 
Emulsion stabilizer; stiffening agent. 

7. Applications in Pharmaceutical Formulation or 
Technology , . 

Md in similar appta.iom, sueh u » ^££3 

5« <rf» Yellow Wax. 

8. Description 

Whit. w« consists Of la5 tel« 5 *W» g££ 
colored sheets or fi« granule* with some ttwistocaicc, uoocu 
similar to yellow wax although it * less intense. 

9. Pharmacopcial Specifications 



10. Typical Properties 

Arsenic. < 3 PP ffl , , 

flash point: 245-258 t- 
Heavy memta S 0.004% 
/odint number- 8*11 
W S 10 ppm 
Metting ptfinr: 61-65 C 

psroxidt value. < 8 ^ jU v0 | at ile Oils 

practically insoluble in water, 
Unsaponifled master. 52*55% 

HPS laboratory Praje* D*t« 



Tert 

Melting ranae 
Saponification cloud i«t 
Saponification value 
fail, or ft try *dd«, Jap»« w »' 

ro«n ami »0*P 
Add value 
£|Kf whic 
(latio number 
Cerestn, paraffin and 

Certain otjidr waxes 
Glycerin and other polyhydrie 

ileobol* 



Pt£ar 1981 


OSPNFXVn 


$1-65*C 








87-104 






+ 


17-24 


17-2* 


70-*0 


72-79 






+ 









Dca*ity 



0.9 58 ± 0.0O6g/cm* 



11. StabOity and Storage Conditions 

wh« *«- ^ •SJxS'Si.^^' 

^T^^ ^^^ in . ^M- 
container, protected from li*bt. 

12. Incompatibilities 

Incompatible with oxidizing agents. 

13. Method of Manufacture 

B«*w« (yellow wax) Ls obtained from the honeycomb of the 
ET^S?*" (FauV A Pl dae)l 

sTb**neat treatment with oxidizing agentt bleaches the wax 
to yield white wax. 

ntd In both topical and oral formulations, white wax U 

to bee^ax, attributed to oMuamami m the wax. 
have been reported. 1 '* 

15. Handling Precautions _, art «- 
Observe normal precaution* appropriate to (he arcutfsunce* 
and quantity of material bandied, 

16. Regulatory Status 

GRAS listed Accepted a* a food additfv* ia Europe. 
S^ F^lSSve ingredi^ Guide (oral «P»f« «£ 
Sb&MS* deluded » 

aonpar^tcial median* Uceniod in the UK. 

17. Pharmacopeias , , 

Ais^ in BP Vet. 

ia. Related Substances 

Yellow Wax. 

19- Comments 
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20. Specific References 

I Qonifl E, ContACT dermatitis from coimiics. J Soc Coot* C*=n 

2. fcKhaboff HW. Occupation*! derm.ua; m 

poplar resins in Arch Oematpi i*J7; V: WWW- 



21. Gewnl References 

Pul« SU Bees***, Co*wt Toilet 1987; [0*6): 57-SS. 

22. Author! 
USAi LD Bighley. 
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Yellow Wax 



K Nonproprietary Names 
Bp! Yellow beeswax 
PhEun Ctra (lava 
USPNF' Yellow wax. 

2. Synonyms 
E90I: refined wax. 

3. Chemical Name and CAS Registry Number 
Yellow beeswax 18012-89-31 

4. Empirical Formula Molecular Weight 

Yellow w» fa naturally obtained b«*w*x, ^Jf" ill. of 
Beeswax consists of 70-75% of a mixture of various dten f of 
St chain monohydric alcohol* with e^ number «trbon 

chain, from C*rC, asterified r '^^c! tocher 
also have even numbers of carbonatom* up to -C* together 
with some G. hydroxy «6ds. The chief .ester ^Tnd 
paimitate. Also present are free acid* (about MA) «rt 
carbohydrate (about 12%) as well as approximately 1 A free 
wax alcohols and stearic esters of fatty acids. 

5. Structural Formula 

See Section 4. 

6". Functional Category 
Emulsion stabilizer; stiffening agent- 

7. Applications in Pharmaceutical Formulation or 
Technology 

Yellow wax is used in food, cosmetics and confectionery 
products. However, its main use is in ■epical pharmaceutical 
formulations, where it is used at 1 con«ntrau°ri of 5-20 A, as a 
Xiin* agent in ointments and cream,. Yellow «x«*° 
employed in emulsions since it enables water to be .ncorpo- 
rated into waier-in-oil emulsion*- r,ki«« 
In some oral formulations, yellow wax is used as a pohihmg 
agent for sugar^oatcd tabled; it is also used m sustained 
release formulations. 
Yellow wax forms a soap with borax. 

8. Description , 
Yellow or tight brown pieces or plates with * foe-grained 
maiu noncrylmlline fracture and a faint characterise odor. 
The wax becomes soft and pliable when warmed. 

. 9. Pharmacopeia! Specifications 



Test 



PI, Eur 1981 USPNF XVII 



Melting range 
Saponification cloud test 
Saponificatioa value 
Fats, or fauy acids. Japan 

r o*in »nd «"P 
Acid value 
Ester value 



61-65'C 



87-102 



17-22 
70-80 



62-65*C 



72-79 





Test 


PhEar mi 


U5PNT XYH 


Ratio number 






Cercsm. paraffin ind 


+ 




certain other *ax« 






Glycerin tnd other polyhydric 






alcohols 







10. Typical Prpperties 
Acid Wue; 20 
^rjemc, 5 3 ppm . 
Oefuiry. 0.950-0.960 s/cm 
/7arA ^oi/i/: 245-^8*C 
Heavy metal* $ 0.004% 
/orfiTt number*. 8-1 1 
L«kt £ 10 ppm 
Me/rtogpoinr. : 61-65°C 
Peroxide value: S 8 

and warm carbon disulfide; sparing soluble .n ethanol (95 /.J, 

practically insoluble in water. 

Unsaptmiflcd matter. 52-55% 

Viscosity (kinematic): 

1470 mm J /s' (WTO cSt) at 99*C 

1L Stability and Storage Conditions 
When heated above ISO'C verification occurs with a 
consequent lowering oC add value and elevatusn 0 mdtfmj 
poinT Yellow wax is stable when stored in a welUlosed 
container, protected from HghL 

12, Incompatibilities 

Incompatible wttb oxidizing agents. 

13* Method of Manufacture 

Yellow w ax is a natural secretion of bees [A& Lroae 
(Fam. Apidae)] and is obtained commercially from honey- 
combs. Honey % abstracted from combs either by drainm* or 
c^ntrU-ugation and water added to the reining ww to 
remove soluble impurities. Hot water is then added to forma 
floating mek which i? strained to remove foretfcrt matter, l ne 
wax is then poured into flat dishes or molds to cool and 
harden. 

14. Safety 

Used in both topical and oral formulation*, yellow wax a 
acncrtlly regarded as being an essentially nontoxic and 
Sunt Material, However, hypersc nridvity re* uons 
attributed to contaminants in the was, although rare, have 
been reported/ 1 -* 

15. Handling Precautions 

Observe normal precautions appropriate to the circumstances 
and quantity of material handled. 

16. Regulatory Stare* 

GRAS listed. Accepted as a food additive in Europtf- I nciud ^ 
in the FDA Inactive Ingredients Guide (oral capsules aoa 
tablets, and topical preparations). Included in nonparenterai 
medicines licensed in the UK. 
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17. Pharmacopeias 

Amu B*ig. Br, Chin, Egypt. Ew, Fr, Gcr, lad, It, Jpft, Net*. 
Mord Port, Rom, Swiss, USPNF and Yug. 



18. Related Substances 
White Wax. 



20, Specific References 

I. Oorin E. Coatwa damatiik from mum** J S« Comet Cbrm 
popt« wiw m b«wax. Arch Dcrmawl 1«7; 95: 3SK5W. 

21. GenenU Reference* 

Pui™ SL. B«*«. Owwt Toilet 1987; mft 57-58. 



19, Comments 



22. Authors 
USA: LD Bigfalcy. 



